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(57) ABSTRACT

An apparatus for treating containers includes a housing,
inside which a sterile chamber is formed. A treatment element
is arranged inside the housing and is rotatable about a pre-
defined axis. The treatment element is arranged on a carrier
inside the housing, and has a drive device for driving the
treatment element. The drive device is arranged at least par-
tially outside the sterile chamber and includes at least a first
drive element arranged outside the sterile chamber for gen-
erating rotational movements, and a second drive element
arranged inside the sterile chamber. The first drive element
and the second drive element cooperate in a contactless man-
ner to generate rotational movement of the treatment element.
The drive elements in each case have at least one magnetis-
able element and preferably at least the second drive element
is displaceable in the direction of'its axis of rotation relative to
the sterile chamber.

19 Claims, 6 Drawing Sheets
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1
APPARATUS FOR TREATING CONTAINERS
WITH CONTACTLESS TORQUE
GENERATION

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. Ser. No. 12/709,
139, filed Feb. 19, 2010, now U.S. Pat. No. 8,375,683, issued
Feb. 19, 2013.

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for treating
containers for example for closing containers. Such appara-
tuses, which are hereinafter also referred to as closing
machines, have long been known in the prior art. They serve
to close containers, for example plastic containers, with clo-
sures. For example, screw closures are screwed onto the con-
tainers. In many applications, it is necessary to this end that
the containers are guided through a sterile chamber and in this
way can be closed in a sterile environment. In addition, how-
ever, the present invention is also applicable to other appara-
tuses for treating containers, such as for example filling
installations, sterilisation devices, cleaning units, transport
devices and the like.

U.S. Pat. No. 7,334,380 B2 discloses an apparatus for
screwing closures onto containers. The apparatus comprises a
rotatable spindle which has a closing head at one end and
which is connected at the other end to a coupling element,
wherein this coupling element comprises a magnetic core and
a magnetic bell, which cooperate with one another.

Also provided is a displacement device which can displace
the magnetic bell and the magnetic core relative to one
another between a position in which they are in engagement
with one another and a position in which they are uncoupled
from one another. In this way, a coupling or uncoupling is
achieved by using a magnetic coupling. EP 0 863 106 Al
likewise describes a closing apparatus. In this case, a closing
head is arranged on a rotatable spindle. Provided at the upper
end of'this spindle is a plurality of permanent magnets which
are in each case arranged with alternating poles next to one
another. Also provided is a rotation-generating means, on
which likewise a plurality of permanent magnets is arranged,
wherein a cooperation between these rotating elements also
brings about a rotation of the spindle.

EP 1 186 873 discloses a magnetic coupling device for
transmitting and measuring torques, which comprises a first
and a second body which rotate in relation to an axis.

DE 203 01 532 describes an electric motor drive. This drive
comprises a stator extending over a sector of the circumfer-
ence and a rotor provided with permanent magnets, wherein
in each case run-out zones with run-out sides facing towards
the rotor are provided at the peripheral ends of the stator,
which run-out zones, starting from the curved inner side of
the stator parallel to the outer side of the rotor, are at an
increasing distance from the outer side of the rotor along their
circumferential extent.

DE 10 2006 039 090 Al discloses a drive for rotary
machines. This drive comprises a stationary machine part and
arotatable machine part, wherein a collar having a plurality of
magnets is provided around the circumference on one
machine part and at least one corresponding stator which
covers just a partial sector of the collar is arranged on another
machine part.

In the case of such closing apparatuses, it is usually nec-
essary that the closing head is not only rotated but rather also
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is raised and lowered. For this reason, in the prior art, sealing
elements such as shaft sealing rings for example are often
provided between the areas located outside the sterile cham-
ber and the areas located inside the sterile chamber. In addi-
tion, it is also known to insert a so-called water lock for
sealing purposes between the rotatable and stationary parts.
Furthermore, it is known that in the case of standard filling
machines the starwheels are driven by means of toothed
wheels on the starwheel column, wherein these toothed
wheels are in turn connected to the main drive.

However, such connections between the sterile chamber
and the outside environment usually represent weak points of
such closing machines or also of other installations for treat-
ing containers.

The object of the present invention is therefore to provide
an apparatus for closing containers which at least reduces the
need for sealing devices between the sterile chamber and the
area located outside the sterile chamber.

SUMMARY OF THE INVENTION

An apparatus according to the invention for treating con-
tainers comprises a housing, with a sterile chamber being
formed inside this housing. Furthermore, the apparatus com-
prises a treatment element for treating the containers, which is
arranged inside the housing and which is rotatable about a
predefined axis. Also providedis a drive device for driving the
treatment element, wherein this drive device is arranged at
least partially outside the sterile chamber.

According to the invention, the drive device comprises at
least a first drive element arranged outside the sterile chamber
for generating rotational movements, and the treatment ele-
ment is coupled to a second drive element for transmitting
torques, said second drive element being arranged inside the
sterile chamber and being rotatable about a predefined second
axis of rotation. In this case, the first drive element and the
second drive element cooperate in a contactless manner in
order to generate the rotational movement of the closing head
and are separated from one another by at least one wall.
Furthermore, the drive elements in each case have at least one
magnetisable element and preferably at least the second drive
element is displaceable inside the sterile chamber in the direc-
tion of its axis of rotation relative to the sterile chamber.

All known types of drive can be used to generate the rota-
tional movement for the at least one drive element (e.g. elec-
tric drives such as synchronous, asynchronous and servo
motors; magnetic drives such as electromagnets or permanent
magnets; mechanical drives such as toothed wheels; pneu-
matic drives, etc.).

A drive device is understood to mean the drive in its
entirety, which ultimately drives the closing head to perform
rotational movements. The closing head is the element which
ultimately applies the closures to the containers, for example
screws said closures onto these containers. The required clos-
ing torque can be applied by all customary systems (such as
e.g. grid coupling, magnetic coupling, servo motor, hysteresis
elements, etc.).

According to the invention, this drive device comprises two
cooperating drive elements, wherein ultimately the rotational
movement of the closing head or of the treatment element is
generated by a cooperation between these drive elements. A
coupling of the closing head and of the second drive element
in order to transmit torques is understood to mean that a
rotation of the second drive element at least at times brings
about a rotation, in particular a synchronous rotation, of the
closing head or treatment element.
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The magnetisable element may be on the one hand perma-
nent magnets, but may on the other hand also be electromag-
nets or also coils for example. In particular, magnetisable
elements are understood to mean those elements which are
able to generate a magnetic field. In particular, the generation
of rotations of the closing head is possible regardless of a
position of the second drive element relative to its axis of
rotation. Moreover, preferably no uncoupling takes place in
certain rotary positions between the two drive elements.

In one preferred embodiment, the first drive element is a
coupling device which is rotatable about a third axis of rota-
tion and the second drive element is a second coupling device
which cooperates with the first coupling device, wherein the
first coupling device and the second coupling device are con-
figured in such a way that torques can be transmitted in a
contactless manner from the first coupling device to the sec-
ond coupling device and/or torques can be generated.

It is provided here that the two coupling devices rotate
together, i.e. that a rotation of the first drive element, which is
arranged outside the sterile chamber, leads to a synchronous
rotation of the second drive element. However, it would also
be possible that one of the drive elements is a stator and the
second drive element is a rotor which is arranged such as to be
able to rotate relative to this stator. For example, the first drive
element outside the sterile chamber could be configured as
the stator, which in particular comprises a plurality of elec-
tromagnets, and the second drive element could be a rotor
arranged inside the sterile chamber. In this case, such an
electric motor could be constructed either as an external rotor
motor or as an internal rotor motor.

Preferably, the apparatus is an apparatus for closing con-
tainers with closures and the treatment element is a closing
head which is rotatable about its own axis. In addition, how-
ever, the closing head may also be rotatable about a central
carrier axis. Preferably, the apparatus comprises a plurality of
treatment elements or closing heads. These treatment ele-
ments are in this case particularly preferably distributed uni-
formly in a circumferential direction in relation to a pre-
defined axis of rotation.

In a further advantageous embodiment, the first drive ele-
ment is displaceable relative to the second drive element in
relation to at least one of the abovementioned axes of rotation.
In this case, therefore, preferably the second drive element is
moved, whereas the first drive element is not displaced in the
direction of said axes. Moreover, this embodiment would be
conceivable both when the drive elements are coupling
devices and when the drive elements represent a stator/rotor
combination. Preferably, the second axis of rotation of the
second drive element and the third axis of rotation of the first
drive element coincide. In a further advantageous embodi-
ment, the second drive element comprises a plurality of per-
manent magnets. It is thus not necessary to provide current-
carrying electromagnets inside the sterile chamber.

In a further advantageous embodiment, the first drive ele-
ment is arranged inside the second drive element in relation to
the second axis of rotation. It is thus possible that the second
drive element completely surrounds the first drive element in
the circumferential direction inside the sterile chamber. In a
further advantageous embodiment, the second drive element
comprises a rotatable sleeve. In this case, the permanent mag-
nets may for example be incorporated in this sleeve or may be
arranged on the rear wall of this sleeve.

In a further advantageous embodiment, the abovemen-
tioned wall, i.e. in particular the sleeve or the sleeve-shaped
body between the first drive element and the second drive
element, at the same time delimits the sterile chamber. This
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means that a sterile chamber boundary runs between the first
drive element and the second drive element.

In a further advantageous embodiment, at least one mag-
netisable element of one of the two drive elements is longer
than at least one magnetisable element of the other drive
element in the direction of the second axis of rotation. In this
way, it is possible for the two drive elements to be moved
relative to one another in the direction of their axes of rotation,
without the rotational coupling between the two drive ele-
ments being released in the process.

In a further advantageous embodiment, the magnetic ele-
ments of the first drive element are longer than the magnetic
elements of the second drive element in the direction of the
second axis of rotation. This embodiment allows a particu-
larly easy displacement of the second drive element or of the
second coupling device over the first drive element. However,
it would also be conceivable in this embodiment that the two
drive elements are configured as a stator and rotor.

In a further advantageous embodiment, the second drive
element is displaceable relative to the first drive element by a
predefined distance and the magnetisable elements of at least
one coupling device or of at least one drive element are at least
as long as this distance. In this way, a displacement of the
drive elements relative to one another by the distance S is
permitted, without the magnetic coupling between the drive
elements being released as a result.

Preferably, at least some of the magnetic elements are
permanent magnets. However, it would also be possible for
all the magnetic elements to be configured as permanent
magnets, particularly if the drive devices are coupling
devices. In addition, however, it would also be possible for
electromagnets to be used at least in part as the magnetic
elements. The advantage of this embodiment would lie in the
fact that the magnetic force of these electromagnets could be
controlled and thus so too could the magnetic force to be
transmitted and thus also the torque that can be applied to the
closing head.

For example, a control device could be provided which
actuates such electromagnets in a targeted manner in order to
achieve a targeted rotation profile for closing the containers.
Furthermore, it would also be possible that the spacing
between the magnets of the two drive elements is variable or
even is variable in a controlled manner. Also, by changing the
spacing, ultimately the torques acting on the container closure
can be varied.

In a further advantageous embodiment, arranged inside the
sterile chamber is a lifting cam which brings about a move-
ment of the closing head in the direction of its axis of rotation.
However, it would also be possible that such a lifting cam is
arranged outside the sterile chamber and for example moves
the two drive elements synchronously in the direction of said
axis of rotation.

In a further advantageous embodiment, the carrier as a
whole is rotatable about a carrier axis and the carrier is
coupled to the second drive element. In this embodiment, the
entire carrier, on which a plurality of treatment elements may
also be arranged, is rotated about a central carrier axis. How-
ever, the treatment element is thus also rotated about said
carrier axis.

The treatment device may be not just the abovementioned
closing head but rather also other treatment units such as, for
example, filling devices or also transport devices, gripping
clamps and the like. A treatment device is thus also under-
stood to mean any device which treats or acts on containers. In
this embodiment, the apparatus may for example also be a
transport device, such as a starwheel, in which a rotatable
carrier is driven in a contactless manner by a magnetic cou-
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pling or a motor. In addition, however, the apparatus in this
embodiment may also be a filling device.

All of the embodiments described above are nevertheless
based on the common concept that in each case a separation
between the sterile chamber and the surrounding environment
can be achieved without a high complexity in terms of process
technology. In each case, a contactless force transmission in
the sterile chamber is provided. By contrast, in the prior art, as
mentioned above, the necessary components are located in
the clean chamber and must therefore also be cleaned, and for
this reason in the prior art the electronic components must be
designed in a corresponding protection class, which in turn
leads to high component costs.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and embodiments will emerge from the
appended drawings:
In the drawings:
FIG. 1 shows a schematic overall view of an apparatus
according to the invention in a first embodiment;
FIG. 2 shows a detail view of the apparatus of FIG. 1;
FIG. 3 shows a detail view of the apparatus of FIG. 1;
FIG. 4 shows a further detail view of the apparatus of FIG.
1
FIG. 5 shows an apparatus according to the invention in a
further embodiment;
FIG. 6 shows a detail view of the apparatus of FIG. 5;
FIG. 7 shows a further embodiment of an apparatus accord-
ing to the invention; and
FIG. 8 shows a detail view of the apparatus of FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows an apparatus 1 according to the invention in
afirstembodiment. The apparatus shown in FIG. 1 isaclosing
machine, which closes containers 10 inside a clean chamber
4 with closures. To this end, the apparatus has a closing head
6 which screws closures (not shown) onto the containers 10.
Here, this closing head 6 is arranged on the one hand such that
it can rotate and on the other hand can be raised and lowered
in the direction of the arrow P1 via a carrier 8. In order to
achieve this ability to be raised and lowered, a cam 38 is
provided inside the sterile chamber 4. The closing head 6 is
rotatable about a first axis of rotation X.

The sterile chamber or clean chamber 4 is delimited with
respect to the surrounding environment U by a housing 2,
which is shown only in part. Provided outside the housing 2 or
sterile chamber 4 is a motor, in particular an electric motor,
which generates the rotational movement of the closing head
6. Reference 36 denotes a water lock, known per se in the
prior art, for sealing the sterile chamber 4. More specifically,
the electric motor 26 and also the closing head are rotatable
about a central carrier axis T and, as shown in FIG. 1, a
plurality of such closing heads are arranged inside the clean
chamber 4. The containers 10 are conveyed here on a circular
path around the axis T, each of said containers being held by
gripping devices 7. It is pointed out that the gripping devices
7 may also be treatment elements for treating the containers.

FIG. 2 shows a detail view of the apparatus shown in FIG.
1, more specifically of the right-hand side of the apparatus
shown in FIG. 1. It is possible to see here that a driven toothed
wheel 44 is provided outside the clean chamber 4 and is
driven by a driving toothed wheel 42 which is arranged on the
motor 26. In this way, a first drive element 22 is also driven,
said first drive element being arranged geometrically inside
the housing 2 but, as will be shown in more detail below,
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outside the sterile chamber 4. More specifically, this first
drive element 22 is arranged between the housing wall 2a and
the closing head 6.

This first drive element 22 comprises a plurality of perma-
nent magnets 32 which are rotatable about a third axis of
rotation Z and are also arranged such as to be able to rotate
relative to a first sleeve-shaped body 20. This sleeve-shaped
body 20 furthermore also has a wall or forms the wall which
separates the first drive element from a second drive element
24. More specifically, the sleeve-shaped body is closed on one
side (in the direction of the sterile chamber 4).

This second drive element 24 likewise comprises a plural-
ity of permanent magnets 34, which are arranged in the cir-
cumferential direction. Preferably both the permanent mag-
nets 32 and the permanent magnets 34 are in each case
arranged with alternating polarities in the circumferential
direction in FIG. 2. The second permanent magnets 34 are
arranged on a sleeve 28. A rotation of this sleeve 28 is thus
coupled to a rotation of the first drive element 22 via the
magnetic forces between the magnets 32 and 34. The closing
head 6 in turn is coupled in terms of its rotation to the second
drive element 24. The sleeve 28 or the second drive element
24 is rotatable about a second axis of rotation Y. In the present
embodiment, the three axes of rotation X, Y and Z geometri-
cally coincide with one another. However, it would also be
possible that the axes of rotation do not coincide with one
another and are for example parallel to one another.

It can also be seen that the first magnetic elements 32 are
longer than the second magnetic elements 34 in the direction
ofthe arrow P and also in the direction of the axes of rotation
Z and Y. In this way, the second drive element 24 can be
displaced relative to the first drive element 22 in the direction
of the arrow P1, with a torque coupling always being main-
tained between the first drive element 22 and the second drive
element 24. In the diagram shown in FIG. 2, the second drive
element is in a lowermost position, i.e. in particular the posi-
tion in which the closure can be screwed onto the container
10.

FIG. 3 shows a further detail of the apparatus shown in FI1G.
1. In this state, the closing head 6 and thus also the second
drive element 24 is in a highest possible state and it can be
seen that here, too, a torque coupling is possible between the
magnets 32 and 34. The sleeve 28 is also mounted such as to
be able to rotate in relation to the axis Z. In this way, a purely
mechanical contactless separation of the drive components is
achieved due to force transmission by means of magnets. The
sleeve-shaped body 20, which is closed at the bottom here,
protrudes into the clean chamber. The drive pinion and the
shaft are rotatably mounted in this sleeve-shaped body 20. In
this case, therefore, the first drive element 22 also protrudes at
least partially geometrically into the sterile chamber 4, but is
arranged entirely outside the sterile chamber 4.

Inthe sterile chamber 4, the sleeve-shaped body 28 with the
magnet ring 34 is rotatably mounted on a lifting device or the
carrier 8. This is pushed over the abovementioned sleeve-
shaped body 20. As mentioned above, the lifting movements
are transmitted by a lifting cam via the lifting element so that
a rotation and thus also a torque transmission takes place
through the described magnetic coupling. However, it would
also be possible to generate the lifting movement in the
unsterile area, i.e. outside the sterile chamber in the region U,
and to transmit these movements into the sterile chamber 4
likewise by means of a magnetic coupling.

In this way it is possible to clean all the components in the
clean chamber as required. There is just one opening in the
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sterile chamber 4, which can be statically sealed and therefore
does not have to be subjected to any special hygiene treat-
ment.

FIG. 4 shows a detail view of the two drive elements 22 and
24. It can be seen that the first drive element with the first
magnetic elements 32 is mounted by means of bearings and
54 such as to be able to rotate relative to the sleeve-shaped
body 20. The sleeve-shaped body 20 itself is inside the sterile
chamber 4 and is completely closed and in this form protrudes
into the sterile chamber 4. At the same time, the sterile cham-
ber boundary G between the sterile chamber 4 and the sur-
rounding environment U is formed by this sleeve-shaped
body 20. As mentioned above, the second sleeve 28 accom-
modates the sleeve-shaped body 20 completely. This sleeve
28 is mounted in a rotatable manner, as indicated by the
arrows P2.

FIG. 5 concerns a further apparatus according to the inven-
tion. In this case, the treatment element 7 is a gripping clamp
7 which carries the container 10. Here too, this gripping
clamp is arranged on a carrier 8 and is thus rotatable in its
entirety about a carrier axis T. In the embodiment shown in
FIG. 5, the rotation of the carrier 8 about the carrier axis T is
generated by a magnetic coupling as described in the above-
mentioned figures.

Here, therefore, the treatment element 7 is likewise
coupled to the second drive element via the carrier 8. The
second drive element 24 generates a rotation of the carrier
about a carrier axis T and thus also of the treatment element 7
orofaplurality of treatment elements 7 which are arranged on
this carrier 8. In this embodiment, the second drive element
24 is preferably arranged such that it cannot move in the
direction of the axis of rotation T. The embodiment of the
invention shown in FIG. 5 concerns in particular a transport
wheel or a transport starwheel.

More specifically, in this case a shaft body 18 is provided,
on which in turn the first magnetic elements 32 are arranged.
Reference 20 again denotes here a wall between the two drive
elements 22 and 24, and more specifically again denotes here
a sleeve-shaped body which protrudes into the sterile cham-
ber 4. This sleeve-shaped body 20 is arranged in a stationary
manner and the carrier is rotatable as a whole relative to this
sleeve-shaped body 20 and also the shaft 18 is rotatable rela-
tive to this sleeve-shaped body. The sterile chamber boundary
G is again defined by this sleeve-shaped body 20, as in the
above embodiments.

Reference 56 denotes a line for foam cleaning and refer-
ence 58 denotes corresponding spray heads for cleaning pur-
poses. Via a bearing 36, the carrier is mounted such as to be
able to rotate relative to the sleeve-shaped body 20. The
bearing can be supported here against the sleeve-shaped body
20. Reference 26 denotes a motor (not shown in any detail
here) for generating the rotational movement of the shaft 18
and thus also of the carrier 8. Reference 60 denotes a filter
ventilator unit for filtering the air in the sterile chamber 4.
Reference 64 denotes an anchoring of the carrier 8 inside the
sterile chamber 4. This anchoring serves for stabilising the
carrier 8 relative to the bearing 36.

FIG. 6 shows a more detailed view of the drive unit of FIG.
5. It is also possible to see here once again the magnetic
elements 32 and 34, it being pointed out that in this embodi-
ment these magnetic elements and thus also the drive ele-
ments 22 and 24 are not movable relative to one another in the
direction of the axis of rotation T. Such a displacement is not
provided in this embodiment. The principle shown in FIGS. 5
and 6 can be arranged on customary transport devices such as
transport starwheels, with the containers in this case always
being transported in a clean chamber. It is pointed out that the
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embodiments shown in FIGS. 5§ and 6 on the one hand and 6
to 7 on the other hand can also be combined with one another.
It would also be possible to bring about both the rotation of
the gripping elements 7 about the central carrier axis T and
also the rotation of the closing heads 6 about their own axis in
each case by means of magnetic couplings.

FIG. 7 shows a further embodiment of the present inven-
tion. Here too, the closing head 6 is arranged on a carrier 8. In
contrast to the above embodiment, however, here the carrier
itself is arranged in a rotatable and also height-displaceable
manner in the clean chamber 4.

In this embodiment, the carrier 8 is also the second drive
element 24. The magnetisable elements 34 are in this case
likewise held on the second drive element 24. In the embodi-
ment shown in FIG. 7, the magnetisable elements 32 do not
serve only to transmit a rotational movement but rather also to
transmit a lifting movement. The magnetisable elements 32
are in this case arranged on a drive rod 92 (cf. FIG. 8). The
drive motor 26 drives a driven toothed wheel 44 via a driving
toothed wheel 42, and said driven toothed wheel is in turn
connected to the drive rod 92 in a rotationally locked manner.

The drive rod 92 is guided in a guide device 78 and com-
prises an actuating element 74 which cooperates with a guide
cam 72. This guide cam 72 is arranged on the shaft body 84 in
a height-displaceable manner via a carriage 82, the shaft body
being rotatably mounted in the carriage. Alternatively, the
height-displaceability of the guide cam can also be achieved
by means of an electric drive, e.g. a linear motor or a servo
motor. Reference 46 denotes a so-called water lock which
serves for sealing off the sterile chamber 4 relative to the
surrounding environment.

FIG. 8 shows a detail view of the apparatus shown in FIG.
7. It is possible to see here in particular that the first magne-
tisable element 32 is composed of three sections 32a-32¢
which can in each case be magnetised independently of one
another, and also the second magnetisable element 34 is com-
posed of three sections 34a-34c¢ which can in each case be
magnetised independently of one another.

Specifically, references 32a and 34a in each case denote
upper lifting magnets and references 32¢ and 34c¢ in each case
denote lower lifting magnets, wherein references 32a and 32¢
in each case refer to the inner lifting magnets and references
34a and 34c in each case refer to the outer lifting magnets.
The upper and lower lifting magnets cooperate during the
lifting movement of the closing head and cause the carrier 8 to
follow the movement of the magnetisable element, which is
denoted in its entirety by 32.

References 326 and 345 denote the inner and outer rotating
magnets, which cooperate in order to generate the rotational
movement of the carrier 8 and thus also of the closing head 6.

Here, the magnetisable elements 32a-32¢ are in each case
electromagnets which are separately supplied with current
via cable guides 86 and 88. By suitably supplying current to
the magnets 325 which are responsible for the rotation, it is
also possible to adjust or vary the torque that can be transmit-
ted. By suitably supplying current to the magnets 32a and 32¢
via the cable guide 88, it is possible to vary the lifting forces
that can be transmitted, so that the pressure forces during the
closing process of the combination of containers and con-
tainer closures can accordingly also be specifically set. Fur-
thermore, the coupling force is adjustable in such a way that
the first drive element 22 can be further lowered in the event
of'a closing error, such as e.g. a closure arranged at an angle,
but the second drive element 24 can nevertheless remain in the
locked height position. This prevents any mechanical damage
to the components. In this embodiment, therefore, there is no
need for a sprung closing head, i.e. the closing head 6 does not
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contain any spring elements with a spring action in the direc-
tion of the axis of rotation X which are difficult to clean and
entail a certain hygiene risk. The respective outer magnets
34a,34b and 34c are preferably each configured as permanent
magnets.

References 94 and 96 denote auxiliary guides for guiding
the carrier 8 on the support body 20, which at the same time
forms the sterile chamber boundary G here. The auxiliary
guides can also serve to prevent the carrier 8 from falling from
the support body 20 (for example in the event of power
failures). To this end, protrusions (not shown) are arranged at
the lower end of the support body. The auxiliary guides and/or
protrusions are designed in such a way that the carrier 8 is
fixed axially in substantially the lowermost height position by
means of fixing elements (not shown) which can easily be
released. By releasing the fixing elements or the protrusions
(not shown) and by switching on the magnets 32 and/or 34, it
is possible to pull the closing heads 6 together with the car-
riers 8 away from the corresponding support bodies 20 and
thus to remove and replace the closing heads 6 together with
the carrier 8. However, these auxiliary guides allow both a
rotation of the carrier 8 relative to the support body 20 and
also a lifting movement of the carrier 8 relative to the support
body 20.

The applicant reserves the right to claim all the features
disclosed in the application documents as essential to the
invention in so far as they are novel individually or in com-
bination with respect to the prior art.

The invention claimed is:

1. Apparatus for treating containers, having a housing,
inside which a sterile chamber is formed, and a treatment
element for treating the containers, which treatment element
is arranged inside the housing and is rotatable about a pre-
defined axis, wherein the treatment element is arranged on a
carrier provided inside the housing, and comprising a drive
device for rotationally driving the carrier on which the treat-
ment element is arranged, wherein the drive device is
arranged at least partially outside the sterile chamber,
wherein the drive device comprises at least a first drive ele-
ment arranged outside the sterile chamber for generating
rotational movements, and a second drive element for apply-
ing a torque to the treatment element via the carrier to rotate
the treatment element, the carrier on which the treatment
element is arranged being coupled to said second drive ele-
ment, said second drive element being arranged inside the
sterile chamber and being rotatable about a predefined axis of
rotation, wherein the first drive element and the second drive
element cooperate in a contactless manner in order to gener-
ate the rotational movement of the carrier and are separated
from one another by at least one wall, and wherein the drive
elements in each case have at least one magnetisable element.

2. The apparatus according to claim 1, wherein the treat-
ment element is coupled to the second drive element via the
carrier.

3. The apparatus according to claim 1, wherein the appa-
ratus comprises a plurality of treatment elements which are
arranged on the carrier.

4. The apparatus according to claim 1, wherein the second
drive element is arranged such that it cannot move in the
direction of the axis of rotation of the carrier.

5. The apparatus according to claim 1, wherein the treat-
ment element is a gripping clamp which is designed to hold
the container.

6. The apparatus according to claim 1, wherein the carrier
is a transport wheel.

7. The apparatus according to claim 1, wherein the second
drive element comprises a plurality of permanent magnets.
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8. The apparatus according to claim 7, wherein the perma-
nent magnets are arranged with alternating polarities in a
circumferential direction around the second drive element
axis of rotation.

9. The apparatus according to claim 7, wherein a rotatable
shall body is provided, on which the first drive elements is
arranged.

10. The apparatus according to claim 1, wherein the first
drive element is arranged inside the second drive element in
relation to the axis of rotation of the carrier.

11. The apparatus according to claim 1, wherein a water
lock is provided to seal the sterile chamber.

12. The apparatus according to claim 1, wherein the first
drive element is arranged geometrically inside the housing
but outside the sterile chamber.

13. The apparatus according to claim 1, wherein the second
drive element comprises a rotatable sleeve.

14. The apparatus according to claim 1, wherein a sleeve
shaped body is arranged between the first drive element and
the second drive element.

15. The apparatus according to claim 14, wherein the
sleeve shaped body delimits the sterile chamber.

16. The apparatus according to claim 14, wherein the
sleeve shaped body is arranged in a stationary manner.

17. The apparatus according to claim 1, wherein the appa-
ratus comprises an anchoring of the carrier, which is arranged
inside the chamber.

18. Apparatus for treating containers, having a housing,
inside which a sterile chamber is formed, and a treatment
element for treating the containers, which treatment element
is arranged inside the housing and is rotatable about a pre-
defined axis, wherein the treatment element is arranged on a
carrier in the form of a transport wheel provided inside the
housing, and comprising a drive device for rotationally driv-
ing the carrier on which the treatment element is arranged,
around a predefined axis of rotation, wherein this drive device
is arranged at least partially outside the sterile chamber, char-
acterised in that the drive device comprises at least a first drive
element arranged outside the sterile chamber for generating
rotational movements, and the carrier on which the treatment
element is arranged is coupled to a second drive element for
transmitting torques, said second drive element being
arranged inside the sterile chamber and being rotatable about
said predefined axis of rotation, wherein the first drive ele-
ment and the second drive element cooperate in a contactless
manner in order to generate the rotational movement of the
carrier and are separated from one another by at least one
wall, wherein the drive elements in each case have at least one
magnetisable element, wherein the treatment element is
arranged on an outer circumference of the carrier, and
wherein the treatment elements is spaced apart from said
predefined axis of the carrier in a direction perpendicular to
said predefined axis by arranging the treatment element on
said outer circumference of the carrier.

19. Apparatus for treating containers, having a housing,
inside which a sterile chamber is formed, and a treatment
element for treating the containers, which treatment element
is arranged inside the housing and is rotatable about a pre-
defined axis, wherein the treatment element is arranged on a
carrier provided inside the housing, and comprising a drive
device for rotationally driving the carrier on which the treat-
ment element is arranged, wherein this drive device is
arranged at least partially outside the sterile chamber,
wherein the drive device comprises at least a first drive ele-
ment arranged outside the sterile chamber for generating
rotational movements, and a second drive element for apply-
ing a torque to the treatment element via the carrier to rotate
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the treatment element, the carrier on which the treatment
element is arranged being coupled to said second drive ele-
ment, said second drive element being arranged inside the
sterile chamber and being rotatable about a predefined axis of
rotation, wherein the first drive element and the second drive
element cooperate in a contactless manner in order to gener-
ate the rotational movement of the carrier and are separated
from one another by at least one wall, wherein the second
drive element is arranged such that it cannot move in the
direction of the axis of rotation of the carrier, and wherein the
drive elements in each case have at least one magnetisable
element.
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